Introduction
============

We have modified the conventional uniplanar external fixator, used to stabilize the fracture site, [@JR_1] [@JR_2] to provide limb elevation and keep the foot in proper position, so that complications such as heel pressure sore, [@JR_2] limb edema, [@JR_3] and equinus deformity [@JR_4] can be prevented.

Technique of Application
------------------------

The modified frame can be easily attached to any external fixator by adding extra rods and pins. Other than that, it does not require any special hardware or equipment.

It consists of two rods (A and B) attached at an angle to one of the pins of the external fixator angle, so that the rods span across the foot comfortably, as shown in [Fig. 1](#FI-1){ref-type="fig"} . These two rods are now connected with a horizontal rod (C), which is positioned at the level of the metatarsal head and adjusted to keep the foot in neutral or slightly dorsiflexed position in order to prevent equinus deformity.
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Two extended, extra long vertical rods (D and E) are attached to this horizontal rod C ( [Fig. 2](#FI-2){ref-type="fig"} ). This will enable us to give limb elevation. A second horizontal rod (F) is attached lower down, which will give this frame stability. The frame is now adjusted to give appropriate limb elevation. Keep a pillow under the knee for supporting and comforting the patient. The patient is made to wear a slipper over the affected foot to prevent the possibility of a pressure sore over the metatarsal head.
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Results
=======

We have used this frame for 10 patients over a period of 6 months from September 2018 to February 2019. All patients were cases of lower limb fractures that had external fixation done and required plastic surgical intervention.The modified frame was applied as discussed above.

1.  Lower ⅓ fractures--4.

2.  Middle ⅓ fractures--4.

3.  Upper ⅓ fractures--2.

The average duration of stay for these patients was approximately 2 months. All patients have undergone flap cover. There were no incidences of heel ulcerations or equinus contractures in any of these patients

Discussion
==========

In most cases of lower limb trauma, the fracture site is stabilized by an external fixator. [@JR_1] These patients are prone to several issues which result in poor healing if not addressed. [@JR_1] [@JR_2] [@JR_3]

Limb edema [@JR_3] is frequently observed in these patients, which often persists due to inflammation, infection, or multiple other causes like lack of proper limb elevation.

Heel ulcers [@JR_2] are frequently seen due to the improper positioning, which results in pressure over the heel.

Equinus contractures [@JR_4] develop in patients whose external fixator does not span the ankle joint due to malpositioning of the foot in plantar flexion, especially in severe injuries

There are also problems with wound inspection and dressing, as plaster of Paris slabs are used to maintain foot in position. These slabs frequently lose their strength due to spillage of wound discharge, which makes the slab soften and break, [@JR_5] failing to maintain the foot in dorsiflexion.

The application of the modified frame has certain advantages.

1.  It provides stable limb elevation, which can be calibrated by the surgeon by adjusting the position of the horizontal rods (rod C) on the vertical rods (rods D and E).

2.  It maintains the foot in a proper position and prevents the development equinus contracture.

3.  It obviates the need for a plaster of Paris slab, so it allows easier dressing changes, which are more comfortable for the patient. It also requires less personnel for change of dressings and allows easier circumferential examination of the wound.

4.  The frame is very easy to assemble and can be easily done bedside.

5.  We have also found it useful in certain local flaps like reverse sural flap to offload the donor area, so the patient can still remain supine rather than turning prone or lateral to prevent pressure on the pedicle.

We have noted certain drawbacks after applying the frame.

1.  Some patients developed knee pain due to the hyperextension at the joint, so we placed a pillow under the knee for support.

2.  We have also observed that some patients developed erythema over the foot at the level of rod C, for which we made them wear a slipper over the foot to relieve the pressure; alternatively, soft padding can also be given over the rod.

3.  The frame cannot be assembled in patients who have a ring fixator.

Our frame has the advantage of not having to pass any pins through any bone. This decreases pain, discomfort, and overall morbidity. This is unlike the method described by Budford et al. [@JR_6]

The rod at the level of the metatarsal head prevents the development of equinus contracture, which is not done in the method by Castro-Aragorn [@JR_2] et al or Sawyer et al [@JR_7] and Berkowitz [@JR_1] et al.

Conclusion
==========

The modified frame is easy to apply and provided stable and reliable limb elevation. It reduced the incidence of heel ulceration and equinus deformity. The overall convenience of daily examination of the leg and dressing changes was also greatly improved.
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